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Listing of Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Original) A patient monitoring system comprising: 

a plurality of inputs, the plurality of inputs being configured to be coupled to a 
plurality of electrodes including first, second and third electrodes; 

a processing circuit coupled to the plurality of inputs, the processing circuit being 
configured to process signals from the plurality of electrodes to produce a respiration 
parameter for a patient, the processing circuit having a first mode of operation in which 
the processing circuit produces the respiration parameter by measuring impedance 
between the first and second electrodes and uses the third electrode to eliminate or reduce 
a common mode voltage present in the signals obtained from the first and second 
electrodes, and the processing circuit having a second mode of operation in which the 
processing circuit produces the respiration parameter by measuring impedance between 
the third electrode and an additional one of the plurality of electrodes. 

2. (Original) The system of claim 1, wherein the third electrode is connected to the 
processing circuit by the RL leadwire 

3. (Original) The system of claim 1 , wherein the processing circuit is capable of 
operating in the first and second modes of operation simultaneously. 

4. (Original) The system of claim 1, wherein the additional one of the plurality of 
electrodes is one of the first and second electrodes. 

5. (Original) The system of claim 1, wherein the respiration parameter is respiration 
rate. 
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6. (Original) The system of claim 1, wherein the first and second electrodes are 
attached to a human having a abdomen and at least one lung and further wherein the first 
electrode and second electrodes are attached to the human such that a straight line 
extending from the first electrode to the second electrode passes through a lower portion 
of the lungs adjacent to the abdomen. 

7. (Original) The system of claim 6, wherein the straight line substantially avoids 
passing through an aorta, heart, neck, or any shoulder of the patient. 

8. (Original) The system of claim 6, wherein the first electrode is attached to at least 
a right or left leg. 

9. (Original) The system of claim 8, wherein the first electrode is attached to the left 
leg at a LL location or to the right leg at a RL location. 

10. (Original) The system of claim 6, wherein the second electrode is attached to an 
opposite side of abdomen as the first electrode and further wherein the second electrode is 
located below an armpit. 

1 1 . (Original) The system of claim 1 , wherein the second electrode is attached to an 
electrode location selected from the group consisting of the VSR, HV5R, V6R, HV6R, 
V5, HV5, V6, and HV6 electrode locations. 

12. (Original) The system of claim 11, wherein the second electrode is attached to an 
electrode location selected from the group consisting of the VSR V6R, HV5R and HV6R 
electrode locations. 
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13. (Currently amended) An apparatus for monitoring the respiration rate of a human 
having a thorax and at least one lung, the apparatus comprising: 

a first input configured to be connected to a first electrode attached to the thorax; 

a second input configured to be connected to a second electrode attached to an 
opposite side of the thorax as the first electrode, and such that a first conductive path 
extends through a lower portion of the lungs between the first and second 
electrodes mpute; 

a third input configured to be connected to a third electrode, the third electrode 
being a RL electrode that is configured to both eliminate or reduce a common mode 
voltage present in signals obtained from the first and second electrodes and provide a 
second conductive path with one of the first or second electrodes ; and 

a processing circuit configured to detect fluctuations in impedance in the first or 
second conductive paths, and derive a respiration signal at least from the fluctuations. 

14. (Original) The apparatus of claim 13, wherein the processing circuit is also an 
ECG monitoring circuit that is configured to use a signal from the third electrode as a 
voltage reference signal in the ECG monitoring circuit. 

15. (Original) The apparatus of claim 13, wherein the processing circuit is configured 
to be coupled to the first electrode to at least a right or a left leg. 

16. (Original) The apparatus of claim 15, wherein the processing circuit is configured 
to be coupled to the first electrode at the LL location or to the right leg at the RL location. 

17. (Original) The apparatus of claim 13, wherein the processing circuit is configured 
to be coupled to the second electrode at the opposite side of thorax below the armpit. 



18. 



(Original) The apparatus of claim 12, wherein the processing circuit is configured 
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to be coupled to the second electrode at an electrode location selected from the group 
consisting of the V5R, HV5R, V6R, HV6R, V5, HV5, V6, and HV6 electrode locations. 

19. (Original) The apparatus of claim 18, wherein the processing circuit is configured 
to be coupled to the second electrode at an electrode location selected from the group 
consisting of the V5R, HV5R, V6R, and HV6R electrode locations. 

20. (Original) The apparatus of claim 13, wherein the processing circuit includes an 
electronic display screen, and further wherein the processing circuit is configured to 
display the respiration signal on the electronic display screen as a respiration rate numeric 
value. 

21 . (Original) The apparatus of claim 20, wherein the processing circuit is configured 
to display the respiration signal as a trace. 

22. (Original) The apparatus of claim 21, wherein the processing circuit is configured 
to display the trace on the electronic display screen. 

23. (Cancelled) 

24. (Original) A patient monitor comprising: 
an operator input device; 

a plurality of signal inputs, the plurality of signal inputs being configured to 
receive signals from electrodes attached to a patient; 

a processing circuit, the processing circuit being configured to process the signals 
received from the electrodes to generate a Lead I signal, a Lead II signal, and an 
abdominal respiration lead signal; 
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a display, the display being configured to display options for selection by the 
operator using the operator input device, the options including an option to display a 
parameter associated with the abdominal respiration lead signal. 

25. (Original) A method of monitoring the respiration rate of a human having an 
abdomen and at least one lung, the method comprising the steps of: 

detecting fluctuations in impedance in a conductive path between first and second 
electrodes and using a third electrode to eliminate or reduce a common mode voltage 
present in signals obtained from the first and second electrode in a first mode of operation 
of a processing circuit, the first electrode and second electrode being attached to the 
human such that a straight line extending from the first electrode to the second electrode 
passes through a lower portion of the lungs adjacent to the abdomen; 

detecting fluctuations in impedance in a conductive path between the third 
electrode and one of the first and second electrodes in a second mode of operation of the 
processing circuit; and 

deriving a respiration parameter based at least on the fluctuations. 

26. (Original) A system for monitoring the respiration rate of a human having a thorax 
and at least one lung, the apparatus comprising: 

a first electrode means for sensing body impedance , the first electrode being 
configured to be fixed to the thorax on the left leg at a LL location or on the right leg at a 
RL location ; 

a second electrode mean s for sensing body impedance and configured to be fixed 
below the armpit on te-an opposite side of the thorax as the first electrode means-for 
sensing body impedance to thereby define a conductive path extending through a lower 
portion of the lungs between the first and second electrodes m e ans for sensing 
impedance; 
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a third electrode means for eliminating or reducing a common mode voltage 
present in signals obtained from the first and second means , the third means being a RL 
electrode ; and 

a means for monitoring respiration configured to detect fluctuations in impedance 
in the conductive path, and to derive a respiration signal at least from said fluctuations, 
said monitoring means being coupled to the first and second electrodes m e ans for sensing 
and coupled via the electrodes means f or sensing to the human. 

27. (Currently amended) The system of claim 26, wherein the monitoring means is an 
ECG monitoring circuit that is configured to use a signal from the third electrode m eans 
for sensing as a voltage reference signal in the ECG monitoring circuit. 

28. (Cancelled) 

29. (Cancelled) 

30. (Cancelled) 

3 1 . (Currently amended) The system of claim 26, wherein the monitoring means is 
configured to be coupled to the second electrode m e a ns for sensing at an electrode 
location selected from the group consisting of the VSR, HV5R, V6R, HV6R, V5, HV5, 
V6, and HV6 electrode locations. 

32. (Currently amended) The system of claim 31, wherein the monitoring means is 
configured to be coupled to the second electrode m eans-for sensing at an electrode 
location selected from the group consisting of the VSR, HV5R, V6R, and HV6R 
electrode locations. 
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33. (Original) The system of claim 26, wherein the monitoring means includes an 
electronic display screen, and further wherein the monitoring means is configured to 
display the respiration signal on the electronic display screen as a respiration rate numeric 
value. 

34. (Original) The system of claim 33, wherein the monitoring means is configured to 
display the respiration signal as a trace. 

35. (Original) The system of claim 34, wherein the monitoring means is configured to 
display the trace on the electronic display screen. 

36. (Original) The system of claim 26 further comprising a hospital information 
system, and wherein the monitoring means is coupled to the hospital information system 
to make information derived from the respiration signal available on the hospital 
information system. 
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REMARKS 

In the Office Action, the Examiner initially objected to the oath or declaration 
originally filed by the applicant. Specifically, the Examiner indicated that the original 
oath included the statement that the applicant acknowledged a duty to disclose 
information "material to the examination" when the declaration required the phrase to 
state that information is being disclosed that is "material to patentability". A substitute 
declaration executed by both of the inventors indicating that the information submitted to 
the USPTO was all the information known by the inventors to be "material to 
patentability" is submitted herewith. 

In the Office Action, the Examiner indicated that claim 1-12, 18, 19, 24 and 25 
were allowed over the prior art identified by the Examiner. The applicant hereby 
acknowledges and appreciates such finding by the Examiner. 

In the Office Action, claim 23 was rejected under 35 USC § 102(b) as being 
anticipated by the Kearns U.S. Patent No. 4,387,722. By the present response, claim 23 
has been cancelled from the present application such that the rejection under § 102(b) has 
been rendered moot. 

In the Office Action, claimsl3-17, 20-22 and 26-35 were rejected under 35 USC 
§ 103(a) as being anticipated by the Kearns '722 patent in combination with the Rohde 
U.S. Patent No. 5,876,35 1 . The applicant assumes the Examiner intended to reject these 
claims based upon the combination of the Kearns '722 and Rohde '351 references under 
§103, rather than § 102(b) as set forth on page 3 of the Office Action. 

Reconsideration of the above claim rejections is respectfully requested in view of 
the foregoing claim amendments, as well as the following arguments for allowance. 

Claim 13 

By the present response, independent claim 13 has been amended to indicate that 
the apparatus includes a third electrode that is configured to both eliminate or reduce a 
common mode voltage present in signals obtained from the first and second electrodes 

-9- 



Application No. 10/799,297 
Amendment Dated September 4, 2007 
Reply to Office Action of June 1, 2007 

and to provide a second conductive path with one of the first and second electrodes. 
Claim 1 3 has also been amended to indicate that the processing circuit is configured to 
detect fluctuations and impedance in the first or second conductive path and to derive a 
respiration signal from the fluctuation. 

In the reasons for allowance included in the outstanding Office Action, the 
Examiner indicated that the second conductive path between one of the first and second 
electrodes and the third electrode was not taught or suggested by any of the references 
cited by the Examiner. Based upon these comments made by the Examiner in the Office 
Action and the amendments made to claim 13, independent claim 13 is now believed to 
be in condition for allowance. 

Claims 14-17, 20-22 depend directly or indirectly from claim 13 and are thus also 
believed to be allowable. 

Claim 26 

By the present response, independent claim 26 has been amended to indicate that 
the first electrode is configured to be fixed onto the thorax of a human on the left leg at 
the LL location or on the right leg at the RL location. Further, claim 26 requires the 
second electrode to be fixed below the armpit on an opposite side of the thorax as the first 
electrode for sensing body impedance and to thereby define a conductive path extending 
through a lower portion of the lungs between the first and second electrodes for sensing 
impedance. Claim 26 further requires a means for monitoring respiration that is 
configured to detect fluctuations in impedance in the conductive path between the first 
and second electrodes. This amendment generally combines the subject matter of original 
claims 26, 28, 29 and 30. 

As taught in the specification of the present application, the position of the first 
and second electrodes is selected as described such that the conductive path extends 
across the thorax and through a lower portion of the lungs. This impedance path is 
particularly desirable to monitor the respiration rate of a patient when the patient is using 
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abdominal breathing, such as when the patient is unconscious. Since the conductive path 
passes over the lower portion of the lungs, this conductive path is an improvement over 
prior sensing techniques that utilize electrode placement across the upper portion of a 
patient's lungs. 

In the Kearns '722 reference cited by the Examiner, the disclosure teaches the 
bipolar configuration of a set of electrodes El and E2 where each of the electrodes are 
placed over the sixth intercostals space on opposite sides of the thorax. (See col. 13, lines 
29-43.) Although the electrodes El and E2 are positioned generally beneath the armpit 
over the six intercostals space, these electrodes are generally aligned with each other on 
opposite sides of the thorax. Thus, the first and second electrodes in the Kearns '722 
reference do not teach a conductive path that extends through a lower portion of the 
lungs, as is required by claim 26. Specifically, claim 26 requires the first electrode to be 
fixed to the thorax on either the left leg or the right leg and the second electrode to be 
fixed generally below the armpit on the opposite side of the thorax. Clearly, the Kearns 
reference does not teach this location of the first and second electrodes or the conductive 
path created by the placement of these electrodes. 

In rejecting claims 28-30, which have generally been incorporated into claim 26, 
the Examiner relied upon the Rohde '351 reference to show that a means for sensing may 
be connected to the patient's leg. As the Examiner correctly indicated, the placement of 
an ECG electrode on the patient's right or left leg is well known to one of ordinary skill in 
the art. However, independent claim 26 requires the placement of the first electrode on 
the right or left leg of the patient to be part of a conductive path that is utilized for 
monitoring the respiration rate of a human. The positioning of one of the two electrodes 
that defines the conductive path for sensing body impedance to monitor respiration rate 
on the leg is not taught or suggested by either the Rohde '351 or Kearns '722 references 
relied upon by the Examiner. 

As described previously, the Kearns "722 reference teaches that both of the 
electrodes El and E2 are disposed over the sixth intercostals space. Thus, both the El 
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and E2 electrodes are positioned under the armpits on the thorax. There is no teaching or 
suggestion in the Kearns '722 reference of utilizing the left leg location or the right leg 
location as part of the conductive path for respiration rate monitoring. Instead, the Kearns 
'722 reference teaches what is the known measurement option, namely positioning the 
first and second electrodes across the chest of the patient, as described in ^| [0006] of the 
present application. 

Likewise, although the Rohde f 351 reference shows positioning an ECG electrode 
on one leg of a patient, there is no teaching or suggestion of utilizing an electrode placed 
on a leg of a patient to define one half of a conductive path that is utilized for monitoring 
the respiration rate of a human, as is required by claim 26. 

Since neither of the references cited by the Examiner, either alone or in 
combination, teach the specific positioning of the first and second electrodes to define the 
conductive path as required by claim 26, independent claim 26 is allowable over the 
combination of references cited. 

Claims 27, 31-36 depend directly or indirectly from claim 26 and are also believed 
to be allowable based upon the above arguments for allowance, as well as in view of the 
subject matter of each claim. 

Conclusion 

Based upon the Examiner's previous comments in the Office Action, claims 1-12, 
18, 19, 24 and 25 have been allowed. Based upon the above arguments for allowance and 
claim amendments, claims 13-17, 20-22, 26-27 and 31-36 are also believed to be in 
condition for allowance. 
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The Examiner is invited to contact the applicant's undersigned attorney with any 
questions or comments, or to otherwise facilitate prosecution of the present application. 



Respectfully submitted, 



ANDRUS, SCEALES, STARKE & SAWALL, LLP 




Andrus, Sceales, Starke & Sawall, LLP 
100 East Wisconsin Avenue, St. 1 100 
Milwaukee, WI 53202 
(414) 271-7590 
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